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The search for the molecular genetic basis of schizophre-
nia has proven much more difficult than was initially
thought. Indeed, the field is currently in a state of anxious
self-examination with a range of explanations proposed
for the failure to consistently replicate the putative
susceptibility genes proposed in the early 2000s.1–4

One explanation that has received scant attention is
gene-environment interaction. Molecular genetic studies
in schizophrenia to date have rarely attempted to include
environmental measures and have instead assumed that
if samples were sufficiently large and the number of
molecular markers sufficiently numerous, genetic
effects would be revealed even if underlying interaction
with environmental factors were present. In theory,
this strategy is correct, but now that close to 1500 molec-
ular studies in schizophrenia have failed to yield de-
finitive results, it is time to reconsider the role of
gene-environment interactions and how examining the
joint effects of genes and environment may be more pro-
ductive than studying either one in isolation.

The hypothesis that multiple gene-environment inter-
actions play a role in the etiology for schizophrenia is
attractive. Indeed, brain development itself is character-
ized by a series of successive gene-environment interac-
tions; critical periods of exposure to the environment
are necessary for genetically influenced traits such as
speech, vision, and social cognition to be expressed in
their correct developmental sequence. Similarly, it
is difficult to see how anomalies in the timing, quality, and
quantity of environmental exposures involved in brain
development could fail to be related to schizophrenia
when it is characterized by developmental alterations
in cognition, emotion, and salience attribution.

Gene-environment interaction research to date has
attracted little funding. One reason, as mentioned above,
is that genetic factors may be identified by ‘‘brute force’’
alone,3 even if the environment is ignored. Recent find-
ings in diabetes involving combined samples of over
70,000 people mostly yielding odds ratios of around
1.1 for susceptibility genes may serve as an example.5

Thus, while the brute force strategy may also help iden-
tify some tiny genetic effects in schizophrenia using, eg,
genome-wide association approaches in many thousands
of patients, distal tiny genetic contributions by them-
selves explain little if more proximal interactions with
environmental component causes determine the underly-
ing pathophysiology. Therefore, although the brute
force approach may be helpful, the more complicated
work of identifying underlying gene-environment inter-
actions also needs to be carried out and is currently
disproportionably lagging behind. The other reason for
lack of funding may be related to the fact that gene-
environment interaction research necessarily is multidis-
ciplinary, requiring close collaboration between unlikely
partners coming from the fields of epidemiology, psy-
chology, developmental neurobiology, psychiatry, neu-
roimaging, pharmacology, biostatistics, and genetics.
Only by bringing the often dissociated and sometimes
frankly antagonistic efforts of these disciplines together
does the identification of gene-environment interac-
tions stand a chance. It is not a question whether one
‘‘believes’’ in or perhaps more commonly disbelieves in
gene-environment interactions in schizophrenia; the
question is that they represent an excellent scientific
hypothesis for which major funding is required if they
are to be identified. As Rutter6 recently wrote: ‘‘A very
large amount of data has shown that all biological fea-
tures involve substantial genetic influence. Why should
sensitivity to the environment be the one and only char-
acteristic that provides a major exception? It just does not
seem a plausible supposition.’’
The European Network of Schizophrenia Networks

for the Study of Gene-Environment Interactions7 has
argued that systematic attempts to identify gene-
environment interaction cannot be equated with tradi-
tional molecular genetic studies with a number of
putative environmental variables thrown in. The chal-
lenge in the years to come is to go beyond paying
lip service to the ‘‘stress vulnerability’’ model of
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schizophrenia and bring a variety of disciplines together
to jointly work on the identification of gene-environ-
ment interactions.
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